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Today's mail is the typical average day's 
stack. 
Here are several job announcements, 
catalogs, manuscripts, requests for 
publications, invitations to speak. 
Here is a letter from a grade school lad in 
a metropolitan state. He asks, "please send 
me all the information you have on 
agriculture." 
He'll get first-rate treatment. Of course we 
can't send him all we have, but we'll do our 
best to let him, and others through him, know 
that agriculture is the number-one industry in 
this nation. We'll tell him that although the 
industrial city where he lives manufactures 
the machines that make America run, those 
workers require food; and the one thing that 
man cannot yet do is manufacture food. 
We'll tell him about this miracle of creation 
-how inorganic elements are combined into 
organic compounds, into food. We'll tell him 
of the role we in agriculture play in this 
important but still not completely understood 
process. 
Another letter is very critical of our 
research programs, and implicates the 
Extension Service as well. This person is 
expounding the virtues of organic farming, 
and accuses us of fostering petro-chemical 
agriculture, and the demise of the family 
farm and the small farm. 
We have had impact on this problem, 
whether or not it is as this man sees it. Our 
involvement in chemical agriculture has 
partially resulted from requests of the people 
we serve. By your requests, we evaluate 
herbicides, insecticides, fertilizers, feed 
additives. Agricultural experiment stations 
have been involved in the development of 
some of these products, but for the most part, 
our role is that of evaluation for label 
clearance and for recommendations. • 
Sometimes those recommendations that we 
make are not what you want to hear. If our 
research shows that under South Dakota : 
conditions a chemical won't live up to the 
promises made for it, we report that to you. It 
may make the companies unhappy, it may cut 
their sales in South Dakota, but that's . 
because you took our recommendations, 
weighed them against the promises, and made 
your choices. 
On the other hand, we know there is a 
place in agriculture for the safe, responsible 
use of chemicals. Our involvement is 
primarily to keep misuse at a minimum, to 
eliminate it if possible. 
There's no doubt that preservation of the 
family farm is important to us. Many of us 
are here at SDSU because the family farm 
wasn't large enough to support us. We chose 
this kind of work and to do it here because 
our roots are here. I firmly believe that the 
opposite of this letter writer's argument is 
true-that agricultural research and the 
Extension Service are helping to preserve the 
family farm, at least to stem the tide to 
bigness. 
We would like to do more for the small 
farmer. What can we do for him that would • 
not also benefit the larger farmer or 
rancher? 
I'd like some help on this, and I invite you 
to add your letters to my daily mail. 
Today's mail also contained three letters 
relating to our federal funds for fiscal year 
1980. It looks like another round of "belt 
tightening.'' 
Ample food and extra reserves of grain 
provide little incentive to adequately fund 
agricultural research. But research can't be 
turned off and on like the water tap. 
Our reserve supply of food can change in a 
hurry. Remember the Cuban crisis, the sale of 
grain to Russia? 
Even though politics and governments 
change almost overnight, it still takes time to 
grow livestock and crops for research. We 
hope to release a new pasture-type alfalfa in 
a couple of years; that will be about 20 yea.rs 
since the last variety, even though there's 
been continuous research ever since. It takes 
7 to 1 O years to develop a new variety of 
small grain. 
We can't do "throwaway research" in this 
kind of time frame and with the budgets we 
have. We need your farsightedness and 
comments. Write me if you wish, or perhaps • 
we can visit together at one of our field days 
or other programs in the weeks and months 
ahead. D 
The crops were in beautiful shape for the 
farmers who showed up at the June 28 
twilight tour at the southeast South Dakota 
Experiment Farm near Beresford. 
The corn stood a bout chest high and 
glistened in the evening sun. The soybeans 
grew as lush as any in this part of the state. 
Small grain was headed out and beginning to 
turn color. 
Professors and Extension specialists told 
the crowd of farmers about their experiments 
and how they were progressing. 
A week later when Dr. Fred Shubeck 
reported for work at the farm on July 5, 
nothing remained of the crops on the half-
section experiment farm. 
A hailstorm overnight reduced soybeans to 
ina tchsticks, shredded cornstalks and leaves, 
and pounded the small grains into the ground. 
Dr. Shubeck, the experiment station 
manager, a farmer himself, said his first 
reaction was one of "utter dejection." 
With everything wiped out, 
the race against time began 
The farm had 20 to 30 experiments 
involving 12 to 15 people. All experiments 
were lost. 
Shubeck and others at the farm went out to 
survey the damage. It was clear from the 
beginning "if .we were going to get anything 
out of it we were going to have to do some 
replanting." 
Said Shubeck, "The first thing I did was 
start telephoning to try to find some early 
maturing seed." · 
It rained the next day, a Thursday. Friday 
and Saturday were too wet to work the soil. 
On Monday the farm crew lined up its seed 
and got its equipment ready. By Tuesday the 
crew was replanting in a mad race against 
time. The date was July 12, an unlikely time 
to be putting in cash crops in South Dakota. 
Shubeck wanted to salvage the rest of the 
season and learn something for farmers: 
What can you do after total crop destruction 
by a hailstorm in early July? 
The remainder of the 1978 growing season 
produced some valuable information for 
farmers and some surprises for Shubeck. 
Shubeck and company planted what early 
maturing seed they could get: 72-day corn, 
soybeans, buckwheat, sunflowers, grain 
sorghum, forage sorghum, and millet. 
Throughout the growing season they 
watched the crops, wondering if they would 
beat the frost . It was an ideal growing season 
with plenty of moisture and sunshine. 
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The killing frost came October 7, about 3 
days early for Clay County. 
Soybeans and sunflowers did the best of 
the crops planted, considering prices. Both 
soybeans and sunflowers matured and made 
a cash crop. 
For a cash crop, buckwheat and mille\ 
came in third and fourth. "They matured so 
quickly that they were a reasonably sure . 
cash crop," sa1d Shubeck. 
Corn was a failure as a cash crop. The 
corn contained 50% moisture in the ears 
when it was cut for silage. The ears were just 
' 'starting to dent. The corn wasn't marketable, 
except possibly for feed. 
Forage sorghum and grain sorghum were 
successful as forage crops. The frost killed 
the grain-bearing forage sorghum before any 
grain could be formed but it produced 
significant amounts of roughage. The grain 
sorghum made seed; so, although it had less 
tonnage, it had higher feed value. · 
With all the forage produced, all the silos 
were filled. 
The most significant thing learned from the 
experience, according to Shubeck, "is that it 
is possible to get such high yields planting 
this late." He added, "We have to realize the 
conditions were very favorable throughout 
the rest of the season.'' 
Shubeck learned that if a farm is hailed out 
on July 5 and the farmer replants, "some of 
the cash c.rops may not mature, but you're 
sure to get some feed, especially if you plant 
Fred Shubeck, manager, tells a crowd of farmers about the crops 
at the Southeast Farm during a June twilight tour. One week later, 
the oats in the background were pounded into the ground by a 
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corn or forage sorghum or milo. That's fine 
for people who have cattle and need feed, but 
for people who want a cash crop it's a little 
more risky.'' - • 
When a hailstorm comes July 5 there is the 
question of whether or not to take a gamble -
on a cash crop. "This year it turned out 
good," said Shubeck. "In another year it may 
not." 
Sometimes it isn't so .easy 
to decide on replanting 
When the hail comes and damages the 
crops, a farmer has to make a series of 
decisons. 
The first question is whether or not to 
replant. ''If the crop is completely destroyed, 
it simplifies the problem, but if it is partially 
destroyed then it is a difficult decision to 
make." 
Once the farmer decides to go ahead and 
replant he has to decide whether to shoot for 
a feed grain crop, a cash crop, or possibly 
both. 
Then he has to select a variety. "Are you 
going to take a chance with a full season 
variety or play it safe and get an early 
season variety? Usually, the earlier the 
variety, the lower the yield potential. You 
may sacrifice yield for safety." 
Shubeck made some other observations 
from the hail-out experience. 
hail storm. Volunteer oats from seed set before the storm gave 
the new crop of milo some competition since 14-inch row 
spacings ruled out cultivation . 
• 
All varieties of sunflowers matured and made a cash crop when 
planted after the July 5 hailstorm . They yielded $200 an acre 
gross, but probably would have had to be dried before being 
taken to the elevator. They were remarkably free of insects . 
"I was really surprised we could do this 
well with such a late planting date. It seems 
like there is so much emphasis placed on 
early planting in research and magazine 
recommendations. 
'' As the season progresses, time becomes 
much more important for planting. While 
there was about 30 days difference between 
the first and last planting dates of corn in a 
previous experiment, there was only 9 days 
difference in the silking date. I'd estimate 
that one or two days in July are just as 
important as perhaps a whole week of 
difference in planting dates at the normal 
time.'' 
Get crops with least seedbed 
work into the ground first 
'' Speed is so essential.'' 
Shubeck said if he was tearing up ruined 
crops for replanting, he'd start with soybeans 
first, corn second, and small grains last, in 
order of which requires the least seedbed 
preparation. 
Soybeans can be disked once, dragged and 
replanted quickly. Corn stalks require two 
diskings and dragging to make a good 
seedbed. Small grain had to be plowed with a 
moldboard plow, disked, and dragged to get 
the seedbed ready. 
"I'd hit that last. If I had time to do it, 
okay. If it was delayed much after July 12 or 
13 I would possibly forget about it. Chances 
of maturing a cash grain crop are slim." 
Shubeck also noted that some of the oats 
made viable seed before the hailstorm hit, so 
he had volunteer oats that competed with the 
new crop of milo. In one case the milo was in 
14-inch row spacings and it couldn't be 
cultivated. 
Hail-out guidelines for farmers 
can turn disaster into profit 
Here are some detailed results on a crop-
by-crop basis. 
Soybeans 
All five varieties of soybeans were mature 
at harvest. Corsoy, the iatest variety, was 
down to 9.1 % moisture at harvest and also 
yielded the most. However, if frost had 
occurred 2 weeks earlier, the yields of Corsoy 
w:ouldn't have been so successful, and the 
farm would have gotten better yields from 
earlier varieties. 
As it turned out, soybeans were a "very 
good cash crop,'' figuring $6 a bushel times 
30 bushels per acre for $180 an acre. 
Sunflowers 
All eight varieties of sunflowers made cash 
crops, although the oil content may have been 
reduced by the late planting date. Figured at 
10 cents a pound at more than 2,000· pounds 
an acre, sunflowers yielded $200 an acre 
gross. However, some of the sunflowers were 
somewhat high in moisture at harvest and 
would have seen a dockage in price unless 
dried before being taken to the elevator. 
Corn 
Seventy-two day corn was the earliest 
variety that the farm could secure quickly. 
The early variety wasn't mature when cut for 
silage a few days before the frost. It was 
starting to dent and had about 50% moisture 
in the ears. Figuring the moisture content 
reduced to 15.5%, the yield was calculated at 
51 bushels per acre. The corn was too wet to 
sell through normal channels. It all went in 
the silo. The corn made good cattle feed, 
although the grain could have been a little 
more mature. 
Grain sorghum 
An early-maturing variety of grain sorghum 
was planted. It was intended for forage, but 
it could have been used for a grain crop 
because the moisture was down to 21 % when 
it was cut for silage. In three different 
planting dates, the latest planting date gave 
the most tons of silage but very little seed. 
The earlier plantings made seed. Shubeck, 
because of knowledge from earlier 
experiments with grain sorghum, planted a 
higher population in narrow rows. Population 
was as high as 300,000 and 500,000 plants 
per acre in 14- and 9-inch rows. 
''The yields were very good, just as high as 
some years planted at normal planting date." 
5 
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Buckwheat 
Buckwheat had been recommended as an 
emergency crop because it matures early. 
The crew at the Southeast Farm planted this 
in high populations in 7- and 9-inch rows. It 
yielded as high as 1,000 pounds per acre of 
seed when combined. Crews used two 
planting dates, July 18 and August 4, to see 
how late it could go. Both matured. 
"I think you can say that due to rapid 
maturity of buckwheat it's a pretty safe crop 
to plant after a hailstorm, but I'm not real 
sure about the mp.rket," said Shubeck. 
' Forage sorghum . 
Seed-bearing forage sorghum froze before 
seeds developed. It yielded 9 tons per acre, 
calculated at 65% water. Shubeck thought it 
would make good feed for stock cows, but 
probably wouldn't be the most ideal feed for 
growing and fattening cattle, unless 
additional grain and protein were added. 
Proso millet · 
This was one of the surest crops to develop 
mature grain. 
Crews cut some millet for silage and 
combined a small area to see how much seed 
they could expect from it. They received less 
than 1,000 pounds of grain per acre, but for 
silage received only 2.25 tons per acre. The 
yield of silage was low, but the amount of 
seed per ton of silage was rather high. "So 
it's really a better emergency grain crop than 
a forage crop," said Shubeck. D 
The writer is Jerry Leslie. information specialist in the Ag Information Office. 
The Southeast South Dakota Experiment 
Farm near Beresford has a unique form of 
ownership and operation. 
The half section of land is owned by 
farmers and businessmen from southeast 
South Dakota who bought shares in the 
Southeast South Dakota Experiment Farm 
Corporation about 19 years ago. 
The building site is owned by SDSU, which 
furnishes the personnel and equipment to 
operate the farm. 
When farmers in that corner of the state • 
wanted an experiment farm in their area they 
sold memberships at $25 apiece. Mrs. Anna . 
Struble made a sizable contribution in the 
name of her father, Gustav Norgren, who had 
homesteaded on the farm. 
The farm corporation holds an annual 
meeting of stockholders like any other 
corporation and hears reports on the finances . 
and the operation of the farm. 
SDSU supplies six fulltime persons to run 
the farm, including Dr. Fred Shubeck, 
manager, and Burt Lawrensen, assistant 
manager. A number of professors have 
experiments going at the farm. The staff at 
the farm also runs experiments on cultural 
practices, fertility, and tillage. The farm staff 
operates under the jurisdiction of the SDSU 
Experiment Station. 
Members of the board of directors of the 
Southeast Farm are David Bogue, Beresford, 
president; Stanley Jensen, Beresford, vice 
president; Vane Miller, Yankton, secretary; 
Sidney Abild, Wakonda, treasurer; Leon 
Jorgenson, Freeman; Leonard Dailey, 
Jefferson; Darrell A. Edelman, Menno; Ervin 
Cleland, Vermillion; Wesley Larsen, 
Beresford; Leo Soulek, Wagner; Wayne 
Burkhart, Dell Rapids; Merlin Peterson, Irene; 
Lloyd Overgaard, Centerville; and Robert 
Anderson, Hudson. D 
McCrory Gardens, a display of nature's 
beauty, attracts many persons for as many 
different reasons. 
During a stroll through the 23-acre 
gardens, you'll find various groups viewing 
the splendid color, or comparing different 
varieties. Many groups visit Brookings to see 
the gardens each year, but there are also 
those who come alone. 
Here is a nurseryman taking careful notes 
while examiping each plant cultivar for its 
hardiness; over there is an elderly woman 
wandering about looking for plants that will 
be just right in her garden; under that shade 
tree is an SDSU student just relaxing, or 
maybe studying his economics book while 
enjoying the pleasant surroundings. 
McCrory has gained title of 
All-America Display Garden 
Although McCrory Gardens is visited for 
many different reasons , the horticulturists at 
SDSU still see the gardens as serving three 
primary functions: teaching, research, and 
extension. 
At one time the horticulture gardens were 
located on the SDSU campus where the 
Rotunda now stands; expansion forced 
relocation. The gardens now cover 50 acres 
of land, with 23 densely planted, east of the 
SDSU campus on U.S. 14. The present site 
was established in 1965 and named for the 
late S.A. McCrory, professor and head of the 
horticulture-forestry department at SDSU 
from 194 7-1964. Professor McCrory was 
instrumental in obtaining the land for the 
gardens. 
The 23 acres are developed in landscape 
plantings of perennials, shrubs, junipers, turf, 
flowering vines, annuals, and trees, according 
to James Klett, associate professor of 
horticulture. 
McCrory Gardens was selected as an All-
America Display Garden in 1976. The 
distinction allows the gardens to display 
plants that have not been commercially 
introduced. The All-America Display 
selections of the past, present, and future are 
shown in Jandsca pe settings in a designated 
area of the gardens. 
If plant doesn't prove 
adaptable, it's dug out 
Besides the All-America selections, 
McCrory Gardens has a display of woody 
plants from the USDA plant production trials, 
from various arboreta throughout the 
country, and from local nurseries and those 
in other parts of the country. Many of the 
plants are donated through nurseries, or are 
purchased by the University. Some are 
obtained through exchanges with other 
research gardens and arboreta, according to 
the professor. "We are looking for new plants 
all the time," he says. 
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The plants in McCrory are not only 
American. SDSU is always getting new plants 
from exchanges with other countries, 
including Japan, China, and the Soviet Union, 
Klett says. "These exchanges will hopefully 
open up a wide range of new plants. " 
There is additional land for the gardens to 
expand, Klett says. However, the problem is, 
as always, that of finding the money to fund 
the expansion. 1-ie has plans to improve the 
tree collections, which he says are not 
complete. 
Not all plant species have performed well 
at McCrory Gardens, says Klett. Those plants 
are taken out after a period of years to make 
room for new ones. A 'file is kept to prohibit 
replanting those that have already been tried. 
Seed companies from throughout the world 
donate new flower seeds for trial at the 
gardens. These seeds are tested and the 
results of hardiness and adaptability for t};lis 
climate are reported back to the companies. 
The seeds and small plants received for 
trial at McCrory are usually started in the 
greenhouses and later planted in the -gardens. 
By doing this , Klett says there is a better 
chance the plants will survive when put in 
permanently. 
Juniper collection may be 
largest in the region 
The gardens are used extensively for 
research. Two of the more prominent studies 
at this time are mugo pine research and 
hardiness work on ground cover junipers. 
Seed sources of mugo pine have been 
collected from 41 different places throughout 
If you l ike a plant you see and wonder what it is, there' s a post 
supplied with pamphlets which give plant names. 
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M cCrory has won an All -America Display Garden title, allowing 
James Klett and his students to plant cultivars that have not been 
commercially introduced . 
Europe for a seed source study. Klett says he 
plans to make selections and possibly 
introduce new cultivars in the near future. 
The ground cover juniper collection at 
SDSU is probably the largest in the region, 
according to Klett. They are being tested for 
performance in this area. The junipers 
provide a border for the formal area of the 
gardens. 
Each spring the gardens receive a new 
annual flower landscape design. 
Students in Klett's herbaceous plants class 
are required to design an annual landscape 
plan for McCrory. Klett then combines the 
better designs to come up with his final plan. 
A new entrance sign was begun last year and 
will be landscaped with ornamental plants. 
One of the primary uses of the gardens is 
for instruction. Classes range from 
entomology to instruction in drawing, besides, 
of course, the horticulture classes. 
Horticulture students work during the 
summer maintaining the gardens. 
Next time you' re in Brookings, stop by 
McCrory Gardens. Plant stakes identify the 
cultivars and there 's a brochure that will 
help you remember which plants you might 
want to try in your home garden. D 
The writer is Trina Steffen. formerly a journalism in tern in the A gricultural 
Information Office. 
• 
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Here's a new way to keep horn flies off 
cattle that, so far, is working exceptionally 
well. It's ear tags treated with insecticide 
somewhat like old Shep's flea collar. 
They're not marketed in South Dakota yet, 
but Dr. Paul H. Kohler, animal scientist at the 
Agricultural Experiment Station, says they 
drastically lowered horn flies on cattle in 
tests he conducted last year. 
Kohler, who- has worked with livestock 
insect problems for nearly 30 years, has 
spent hours peering at cattle out of a pickup 
cab with binoculars. He counts-not the 
cattle-but the flies on them. Fortunately, fly 
counting does not mean 1-2-3-4 to the scientist 
~ but rather a speedy estimate of pests on 
sections of the animal. 
And the count job has been easy with the 
cattle wearing the new ear tags. In three 
separate tests last summer, Kohler recorded 
75-97% fewer horn flies on treated cattle. He 
did find, however, that the tags had no effect 
on face flies. 
Mark Keffeler, a rancher east of Sturgis 
who volunteered his herd to Kohler for ear 
tag testing, says, "Our cattle showed a very 
noticeable difference. They were obviously 
more content. There was less switching, head 
throwing, and general restlessness." 
Tag throws dust with each head 
toss, works full fly season 
The tag in question is made of white vinyl 
and is about the same size and weight as 
most other cattle marking tags. But it is 
impregnated with Rabon, an organophosphate 
insecticide. Marketed by the Shell Chemical 
Company_ thus far only in Oklahoma and 
Texas, the tags -can be marked with a 
permanent ink felt pen and can double as 
identification tags. 
Kohler points out, though, that the tags 
remain effective for about 90 days and so 
would need replacing at the beginning of 
each fly season. The tags are not 
recommended for use with calves. 
Kohler says, "The idea behind the tags is 
the slow release of tiny quantities of dust. 
When the animal moves or tosses its head, a 
small amount of dust is released on the neck, 
back, or shoulders." 
These tags, which cost a bout a dollar a 
piece, are the same ones which recently 
contributed, along with other efforts,· to the 
dramatic drop in Gulf Coast ear tick problems 
in the mid-southern states. While South 
Dakota does not have many tick problems, 
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Kohler saw the possibilities for fly control 
here. 
So last summer he put the tags, one in each 
ear, on 40 SDSU heifers. A_n equal number of 
heifers was left untreated. The treated 
heifers showed 87-97% fewer horn flies 
during the June to September counts. 
Improved weight gain, more milk 
production hard to put in dollars 
''Producers experience ridiculous costs in 
time and money while attempting to control 
flies " Kohler comments. "But putting an 
actu~l dollar value on fly control by noting 
increase in milk production or weight gain is 
always tough. " 
Nevertheless, Kohler watched weight gain 
with the tagged and non-tagged cattle. He 
found the ear-tagged heifers gained an 
average of 12 pounds per head more than.the 
untreated ones. But the untreated heifers 
caught up in weight during the cooler days of 
early September to mid-October when horn 
flies naturally decreased. ·· 
Another test began in early June last year 
at the Keffeler ranch where 27 heifers were 
single tagged and 28 were double tagged. An 
additional 52 animals remained untreated. 
"The long hair was clipped from the ears 
and the pliers were dipped in alcohol 
between each tagging," Kohler says. "Fly 
control varied from 75-94% better on the 
treated animals. We couldn't detect any 
difference between those wearing one tag or 
two." 
. In early July, 62 cows on the Greg Weber 
ranch near Philip in west central South 
Dakota were double ear tagged and a 
neighboring herd of untreated heifers was 
used for comparison. The Weber cattle had 
89-97% fewer horn flies. 
''Basically these tags are very effective,'' 
said Weber, who has been in the cattle 
business approximately 15 years. 
He said that some delay in delivery of the 
tags prevented them from being attached-as 
early in the season as they should have been. 
He noticed some infections when the pliers 
had not been dipped in alcohol and 
remembers that the day his cattle had to be 
worked for tagging was extremely hot. 
Kohler said that 12 ears became infected in 
the Weber cattle though few problems 
occurred with either infection or loss of tags 
in the total cattle· tested last summer. 
Convenience coupled with less labor 
appeals to cooperating ranchers 
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The effectiveness was noticed by the 
ranchers and so was the possible 
convenience. 
Paul Kohler, SDSU animal scientist, finds his summ~r fly season 
chore of counting black specks on cattle through bmocs much 
easier when the cattle are wearing special ear tags impregnated to 
control horn flies. 
"We usually tag heifers anyway for 9) 
marking," Keffeler says. "So this year we're 
using the tags as identification, too. Last year 
the tags appeared to be effective completely 
through fly season, so we don't plan to work 
cattle again in midsummer for spraying as we 
usually do.'' 
Both Keffeler and Weber are participating 
in the studies again this year. Why'? 
Weber says he thinks "the tags have a 
place in today's insect problems." 
And Keffeler adds, "We'd taken part 
during two previous summers with SDSU 
research on Synovex and Ralgro cattle 
implants. We just feel like we're on standby 
when SDSU researchers want to use our herd 
for tests. We get to be in on research and 
hear more of the progressive things going on 
in our business. For example, of everybody 
I've t&lked with in our area, no one had 
heard of using these types of ear tags 
before." 
Until further testing and regulation 
provisions are met, South Dakota cattle 
producers can only dream about skipping 
some of their usual spraying, dipping, and 
dusting chores. But if. Kohler's tests turn out 
as well this summer as last, the general use ·, 
of these insecticide treated tags may soon be ~ 
possible. D 
The wr iter is facqueline Ullery. Agricultural Information Office. 
• 
Gene Strain of White River has some of the 
best workers you ever saw. They toil long 
hours, never ask for a raise, and put in a full 
7-da y week during the summer. They stay 
busy as bees. In fact, they are bees. 
Strain is one of about 55 alfalfa seed 
producers in South Dakota who "employ" 
thousands of leafcutting bees each summer to 
pollinate alfalfa blossoms. The practice can 
increase yields as much as three times the 
normal amount. As a pollinator of alfalfa, the 
alfalfa leaf cutting bee is unequalled. 
Formerly called the "leafcutter" bee, the 
insect was re-named by the Committee on 
Common Names of Insects of the American 
Entomological Society in 1978. The new term 
"leafcutting" bee· is new even to many 
persons who use it as a pollinator. 
Leafcutting bees outstrip 
honeybees in pollen· gathering 
In South Dakota, with alfalfa seed 
production usually from 50 to 200 pounds per 
acre, the leafcutting bee can net a seed 
producer from $150 to $600 per acre in extra 
-income. 
While honeybees also are used to help 
pollinate alfalfa in South Dakota, leafcutting 
bees have a large advantage. Robert J. 
Walstrom, head of the entomology 
department at SDSU, explains why: "About 
50% of all leafcutting bees are pollen 
gatherers, compared to about 2% of 
honeybees. 
"Leafcutting bees do not store honey 
because they do not overwinter as adults. 
Their use for nectar is limited to food for 
adults and mixing with the pollen material 
they deposit in their nesting holes. 
"They also differ in that every female is. a 
'queen.' All females produc"e young bees; 
often about 40 offspring in a season." · 
Whereas a colony of 75,000 honeybees will 
have about 1,500 pollen gatherers, more than 
that are needed per acre for really intensive 
alfalfa seed production, according to 
Walstrom. 
It takes five colonies of honeybees per acre 
to provide maximum pollination. Such 
concentrations of honeybees practically 
eliminate a honey crop from the colonies 
involved. Most beekeepers are distributing 
their colonies· for honey production at a 
maximum rate of less than one colony per 
acre. There is no charge to the seed producer 
at their concentration rate as honey 
production pays the beekeeper's expenses. 
Yet another advantage of the alfalfa 
leafcutting bee is that the insect itself can 
become a source of income for th~ producer. 
"Within 4 or 5 years, the producer 
probably will be in the position of being able 
to sell his surplus bees," says Walstrom. 
"Conditions being reasonably favorable, bee 
numbers will experience a two or three-fold 
increase through natural propagation. 
"However, I don't feel that part-time 
producers will find it worthwhile to rear their 
own bees," says Walstrom. "For them, the 
time, skill, care, and technical knowledge 
required may be more than they'd care to 
devote.'' 
It's "room in board," or in 
soda straws, rifle barrels 
Leafcutting bees will nest in anything with 
a 3/16-inch hole in it, and they've been 
observed nesting in nail holes, old car 
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radiators, and even rifle barrels. However, 
for commercial purposes, they are rear~d in 
cut-down soda straws or "bee boards." 
Bee boards . are pine or fir planks 
measuring about 4 inches thick, 6 inches 
wide, and 4 feet long into which about 2,000 
holes have been bored. 
Each hole contains from five to seven young 
bees, and the entire board will cost in the 
range of from $30 to $50. 
After mating, females first line each hole 
with almost perfectly circular leaf cuttings. 
They then deposit alfalfa pollen mixed with 
nectar, lay one egg on top of this nourishing 
material, and seal the area.with more leaf 
cuttings. The process is repeated until from 
five to seven eggs are laid in each hole. Each 
female will fill a bout six holes before her life 
cycle is completed. 
Eggs compiete the larva stage while warm 
weather continues, then the bee overwinters 
in the prepupal stage. 
During the winter, seed producers store the 
filled boards in places with temperature and 
humidity control. About 18 days before the 
alfalfa budding stage, the growers place the 
boards in the fields. By varying the 
temperature and humidity, growers can time 
Home for these leafcutting bees is a board full of malt straws 
(they' re cut in half and the backs are adhered to the board by 
wax). Some kind of netting (top left) is necessary to keep birds 
away, for they find the larvae tasty. An opened straw (top right) 
shows larvae with the circular pieces of leaves which give the bee 
its name. Overwintering is simple; pick up the boards and store 
them under properly controlled humidity and heat. 
• 
the emergence of the bee. Increasing these 
factors hurries the adult emergence; 
decreasing them delays it. 
In natural environments, however , 
emergence occurs when alfalfa is in the 
quarter or half bloom stage in mid- to late 
June. 
Alfalfa seed producers use about one 
board per acre to get results equal to an 
entire colony of honeybees. 
Bees could triple alfalfa 
seed yield in South Dakota 
The leafcutting bee is one import which 
actually helped our balance of payment 
through its effect on seed production, stated 
Walstrom. The bees are native to Eurasia and 
were first imported to the United States in 
the mid-1930 's. By 1958, they had spread 
a cross the nation. 
While leafcutting bees may have been 
present in South Dakota in isolated instances 
prior to 1962, that was the year they were· 
first "officially" introduced from Utah as 
part of an experiment in pollination at SDSU. 
Now, the leafcutting bee could become a 
great equalizer for turning around past 
trends which saw South Dakota 's role in 
alfalfa seed production diminish . 
"In the 1930's and 1940's, the northern 
adapted seed of common varieties of alfalfa 
grown in South Dakota was highly accepted 
by American growers,'' Walstrom explained. 
" With our cheaper land and the production 
we were able to achieve through natural 
pollinators, we enjoyed a good competitive 
position. But when certified varieties came 
into being, production gradually switched to 
California , Washington, and Oregon where, 
with irrigation and more suitable climate, 
they were able to get phenomenal yields as 
high as 1,200 pounds per acre. 
"We simply weren't able to match that 
kind of production," he continued. "Now, the 
value of the western U.S. farm land has 
soared, and there is pressure to switch from 
alfalfa seed to more profitable use of that 
land. 
" As I see it, the demand for South Dakota 
grown seed, whether common varieties or the 
certified varieties , is swinging ·back. With the 
leafcutting bee and our increasing amount of 
irrigation, we have the opportunity for these 
higher yields on less expensive land. This 
gives us a good opportunity to regain our 
former position as a large alfalfa seed 
producer." 
Walstrom projects that if South Dakota 
alfalfa seed producers "get back into the 
business '' during the next 4 to 5 years , total 
output could be doubled or tripled within that 
time. 
Seed prices, weather, predators, and other 
factors all have a hand in the eventual 
outcome, however. 
Predators, parasites, and fungi 
are major research challenges 
One just doesn't buy a quantity of 
leaf cutting bees, point to his field , and say 
" sic em" to triple the yield. There are other · 
factors involved. 
While the leafcutting bee is almost spe~ific 
to alfalfa-and there aren't dangers of losing 
the bees through swarming-winds of 25 
miles per hour and higher during days of 
heavy flight often carry the bees so far from 
the fields that they never return. 
Temperature, humidity, and the amount of 
sunshine also influence how well the bees 
produce. 
Another factor is the predators. Birds feed 
extensively on the leafcutting bee, which is 
only slightly larger than a housefly. While 
females do possess a sting, the bee is not 
noted for aggressive stinging defense. 
A serious parasite is a small wasp. As the 
bee deposits eggs in the board, this species of 
wasp deposits eggs in the same hole. When 
the wasp egg hatches, it then feeds on the 
bee larvae. 
Diseases have been detected in western 
states and thf)se may present a problem to be 
solved in South Dakota. 
Predator control is one of Walstrom's 
research priorities. He sees it plus parasite 
control and the control of fungus diseases 
such as chalk brood as the three major 
research challenges ahead. 
"We've been working to reduce bee losses 
to predators such as the sapyga wasp by both 
mechanical and chemical means,'' he said. 
Mechanical means have included covering 
bee nesting material with sawdust as young 
bees prepare to emerge. When the wasps 
emerge, the sawdust prevents their .exit and 
they die. The young bees are large and strong 
enough to push through the sawdust barrier. 
Chemical control experiments have 
included the use of protein mixtures treated 
with chemicals to destroy predators. 
A detailed discussion of the leafcutting bee 
appears in Walstrom's upcoming bulletin now 
being published by the SDSU Experiment 
Station. D 
The writ er is La rry Tenn yson. inform ation specialist fo r th e Ag Information 
Office. 
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Bob Gartner, SDSU researcher, has started 
many fires over the years. 
Yet nobody calls him a pyromaniac. 
He has carried a drip torch through 
ponderosa pine in the Black Hills. He has set 
fire to the debris on the forest floor, starting 
small fires that burn the undergrowth from 
several acres. 
This is by no means arson. It is done in the 
interest of science. 
The fire is an example of ''controlled'' or 
"prescribed" burning, an attempt to burn off 
debris and seedlings on the forest floor and 
improve grass production for cattle or game. 
He's not alone during such burns. Firemen 
and others take care that the fire follows a 
set plan. That is why it is called "controlled 
burning. " 
Many agencies cooperate 
in setting controlled fires 
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Re-introducing fires is based on the 
principle that lightning fires were a part of 
the natural ecology of the early forest and 
prairie and that control of wildfires by man 
during the last half century has not totally 
benefited the environment. 
Dr. Robert Gartner is South Dakota's 
expert on controlled burning research. He is 
associate professor of range science for 
SDSU, stationed at the Agricultural Research 
and Extension Center in Rapid City. 
Gartner has been experimenting with 
controlled burning since 1969. In the last 10 
years he 's started or been involved with over 
35 experimental burns in the Black Hills 
area. 
Gartner's 35 burns took place under three 
research projects stretched over the years. 
The first , starting in 1969, was with funds 
from the McIntire-Stennis Act on pine 
encroachment in the foothills of the Black 
Hills and lasted through 1976. 
The second started in 1973 when the 
superintendent of the Wind Cave National 
Park asked him to cooperate on burning 
research in the park, funded by the National 
Park Service. 
• 
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The third, over the last 3 years, has also 
been funded by the National Park Service for 
continued research in Wind Cave National 
Park. It involved prescribed burning in 
grassland. The last two grants supported one 
graduate student who received a master's 
degee in 1978 and another one who is 
scl)eduled to complete the master 's program 
in 1980. 
Black Hills burns show 
wide range of benefits 
Gartner's experimental burns have yielded 
knowledge about the benefits of controlled or 
prescribed burning and are contributing to 
the acceptance of burn as a management 
practice. 
Here are some of the things he learned: 
In the foothills of the Black Hills, where 
ponderosa pine has been infringing on 
grassland, controlled burning can be used to 
kill seedlings that otherwise would be 
difficult to do away with. In one study, pine 
seedling mortality was nearly 100%. At the 
same time fuel loads with a potential for 
carrying a catastrophic fire were reduced by 
70%. 
Ridding the forest floor of woody fuels and 
pine seedlings relieves competition for the 
grass which can then produce many times 
more forage. 
Native grasses come on strong after a 
burn. This applies not only in the foothills, 
but also in other parts of the state where tall 
prairie grasses grow. Big bluestem, little 
bluestem and Indiangrass all respond with 
greater production after a spring burn. Even 
shorter, cool-season grasses, like western 
wheatgrass and green needlegrass, show a 
po~itive response to prescribed burning. 
Burning reduces Japanese brome, an 
introduced winter annual grass that competes 
with desirable perennial range grasses. 
Burning decreases introduced Kentucky 
bluegrass while stimulating natural prairie 
grasses. A winter or early spring burn 
blackens the soil so it absorbs more heat from 
the sun and warms up sooner, stimulating 
native grasses into earlier green-up. 
Controlled burning has implications for 
homeowners living in residential areas in a 
forest as well as for the rancher. Clearing out 
the fuels through a controlled burn can 
prevent a costly and out-of-control wildfire 
when conditions are hot, dry, and windy. The 
question is whether residents would prefer a 
small, cool fire or take the risk of a large, · 
damaging, and costly wildfire when 
conditions are hot and dry. 
. Total fire control, introduced 
by man, also introduced problems 
"·Control" is the key to controlled burning. 
Gartner and those he works with take special 
precautions to insure that a fire does not get 
away from them. Burning is done only under 
prescribed conditions. Ideal for a prairie 
burn are moist soil, air temperature be~ween 
freezing and 70 degrees F, relative humidity 
at 30 to 60%, and winds calm to 12 miles an 
hour. 
Controlled burns in timber are usually 
directed downhill against their natural ·P.ath. 
The area to be burned should be surrounded 
by a firebreak, such as a burned or "black" 
line. 
A volunteer fire department stands by 
while Gartner conducts his burns. 
Many ecologists and forest scientists agree, 
says Gartner, that wildfire suppression on 
forested lands has not been entirely 
beneficial. Photographs comparing the Black 
Hills ponderosa pine forest of 100 years· ago 
with those of today show the impact o'f 
natural fires on the vegetation. 
Nearly complete fire suppression in the 
Black Hills area resulted in drastic changes. 
Pine thickened and encroached on the 
prairie. "Total combustible fuels accumulated 
in such staggering amounts that wildfire 
suppression today is essential in the Black 
Hills in order to prevent costly property 
damage," says Gartner. 
Bob Gartner, SDSU's prescribed burning expert, controls flame 
intensity to keep desirable ponderosa pine. This burn was in 
Canyon Lake Heights. 
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The area to the left had been burned before. It serves as a 
firequard from which the present burn can be safely directed 
away. The location is near Wind Cave. 
Early explorers of the Black Hills 
repeatedly remarked about the open 
grassland areas within the forested region. 
Recent studies of the use of controlled 
burning to manage vegetation in the foothills 
area have revealed information which 
strongly suggests that periodic fires probably 
helped maintain prairie-like openings or 
parks within the forest. 
"Likewise, periodic wildfire probably 
prevented trees from invading the 
surrounding grassland." 
With the advent of fire protection about the 
turn of the century, ponderosa pine gradually 
spread into adjacent grassland and fuels 
accumulated on the ground. Dense pine used 
a greater share of the precipitation and 
effectively suppressed herbaceous vegetation. 
Spring and stream flow has been reduced 
over the past 50 years or so. 
Small prairie fires are also 
being_ lit in East River areas 
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The true prairie of eastern South Dakota is 
primarily a warm-season type dominated by 
big bluestem, Indiangrass and little bluestem. 
However, many unused recreation or 
wildland areas are now dominated by 
Kentucky bluegrass, an introduced perennial. 
Burning initiated in 1971 in Brookings County 
has improved the vigor of the native grasses 
and reduced the vigor of Kentucky bluegrass 
in the first season after burning, according to 
Gartner. 
Many of the Kentucky bluegrass pastures 
and abandoned farmland have been seeded 
back to native tall grasses. Some of these 
seedings have been burned after the stand 
became established. Burning reduces weedy 
competition, allows the soil surface to warm 
up earlier in the spring, imP.roves the vigor, 
and increases seedstalk production of seeded 
species, says Gartner. 
While Gartner was iighting small forest 
and prairie f~res on the west end of the state, 
Dwayne Breyer, then district conservationist 
for the Soil Conservation Service in 
Brookings, was setting small prairie fires in 
the east end of the state. 
In the spring of the year Breyer lit fires at 
the Oak Lake Girl Scout Camp near · 
Hendricks, Minn., and also on the Sheldon 
Cotton Angus farm west of Volga. 
Warm-season native grasses had been 
reseeded on the Cotton farm, and the spring 
burning was intended to reduce the invader 
bluegrass and weeds and stimulate the newly 
established prairie grasses. 
Breyer's successor, Dee Watson, will 
continue the burning in Brookings County this 
spring. 
Across the state, the Soil Conservation 
Service has had only minor involvement in 
prescribed burning. 
"We're not going to imply that our people 
are knowledgeable about how to do this or 
how to train people," says Chuck 
Schumacher, Huron, state range 
conservationist with the SGS. 
The Soil Conservation Service at this time 
does not have burning specifications in its 
state technical guide, but plans to develop 
them soon "because we feel they will be of 
some use in the future," says Schumacher. 
"Some states probably have developed them 
before we have." 
If South Dakota's prescribed burns were to 
be plotted on a map of the state, they would 
appear as isolated cases. "That's probably a 
good way for it to be," says Schumacher. 
"It's a kind of practice that has to be applied 
very cautiously and by someone who knows 
what he's doing. The greatest danger is of 
starting a major fire. There also is some 
danger of damaging vegetation by fire if it 
isn't done at the right time under the right 
conditions." 
There's help available for 
ranchers who want to burn 
Prescribed burning is gaining acceptance 
from range, wildlife, and forestry people as 
a valuable tool in range and forest 
management. 
The Department of Wildlife, Parks and 
Forestry conducts prescribed burns in state 
game production areas around the state and 
also on state and private land in the Black 
Hills area. 
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"It's pretty limited and still experimental," 
says Dave McGuigan, line staff specialist for 
the department. 
In the game production areas, the burning 
is generally an attempt to change the 
composition of the grassland, probably from 
bluegrass back to native. "Sometimes we'll 
burn when native grasses lose their vigor," 
says McGuigan. 
When bluegrass gains dominance it gets 
matted down and doesn't make good 
protective cover for either game or non-game 
birds. But taller, more upright warm-season 
grasses do. 
When the Wildlife, Parks and Forestry 
Department burns in the Black Hills, it 
generally does so in forested areas and in 
some grassland areas being encroached upon 
by pines. 
David Roach, fire management specialist 
with the department, estimates that the 
department has done 20 to 25 burns in the 
hills. 
He adds that the department cooperates 
with the Black Hills National Forest, Wind 
Cave National Park, and most of the other 
agencies in the hills that use prescribed fire. 
The department will help a rancher in any 
part of the state plan, design, organize, and 
carry out a burn. 
The department has received a request 
from the Nature Conservancy's Ordway 
Prairie manager at Leola to help with 
prescribed burning in management of the 
prairie. Some ranchers near Scenic have 
burned for rangeland management. 
"There· are a lot of private landowners who 
realize that prescribed burning can assist 
them with the management of their land when 
done properly," says Roach. 
The department is trying to get some 
legislation passed to make it easier for 
prescribed burning to be carried out. Under 
the present burning law, which Roach 
considers outdated, a 50-foot wide fireguard 
must be plowed before burning. "We're 
trying to make it easier to burn, yet take 
adequate precautions so we don't have 
escape fires." 
Plowing a 50-foot strip around a land area 
could, in fact, create more management 
problems. 
Burns alone won't do the job if 
there is no animal management 
Gartner won't make a blanket 
recommendation of prescribed burning for all 
ranchers. 
"I would only make a recommendation for 
an area that I could become familiar with, 
and only if the burning was to be done for a 
specific purpose, such as control of Japanese 
brome, a woody invader, or Kentucky 
bluegrass. That's the only three I would feel 
comfortable recommending. 
"I wouldn't tell a rancher to use fire on 
forest or rangeland unless I was familiar with 
the area, the vegetation, and knew that he 
had a specific objective as well as a post-
burning management plan.'' 
Says Gartner, any livestock producer who 
even considers the use of fire must have 
available some additional forage to graze 
during the period when burned vegetatio:r;i is 
· recovering. 
"The point is that you can't graze 
immediately after burning. You have to treat 
prescribed burning like many other range 
improvement practices. Most mechanical 
A fire doesn' t naturally want to burn downhill, but when you 
force it to go this direction the burn is slower, safer, and easy 
enough to control that you can occasionally lean on the hoe. 
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Harry Blair, pioneer western South Dakota rancher, ignites 
grassland on the Cliff Snyder ranch near Sturgis. The area was 
burned to reduce pine reproduction on range. 
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improvement practices require two growing 
seasons of deferment. Burned vegetation does 
not require two growing seasons of rest. With 
'normal' precipitation and temperatures after 
burning, native plants recover quite rapidly. 
Native vegetation burned in late winter or 
spring should be rested or def erred from 
grazing until around late summer or fall, if 
possible." 
Regrowth, says Gartner, is very palatable 
to livestock. It's important that an entire 
pasture be burned, otherwise new plants on a 
burned area become closely grazed. This only 
complicates the range management problems. 
Controlled burning, says Gartner, has a 
place in management of rangeland. 
But the first cardinal rule of rangeland is 
proper control of animal numbers. 
~·Prescribed burning cannot be considered as 
a management tool where animal 
management is absent." D 
The writer is Jerry Leslie, information specialist for the Ag Information 
Office. 
Bagged Pro-Sil 
.Tests demonstrated effectiveness of 
non-protein silage additi·ve and of 
0-foot long plastic_ silage bags 
G. Kuhl, C. Carlson, L. Embry, and F. Shubeck 
Whole-plant corn silage is highly regarded 
as an excellent and economical source of 
energy for growing and finishing beef cattle. 
However, corn silage is particularly deficient 
in protein for feedlot cattle, containing only 
about 8% crude protein on a dry matter 
basis. 
Numerous methods of protein 
supplementation have been evaluated over 
the years, but the increasing cost of 
supplemental protein has spurred iQterest in 
utilizing non-protein nitrogen sources for this 
purpose. Recent studies at several midwest 
universities have shown that an ammonia-
molasses-mineral suspension product (Pro-Sil) 
is a very effective supplementation source 
when added at ensiling time. 
In this study we evaluated the performance 
of cattle fed Pro-Sil treated corn silage or 
untreated ( control) corn silage supplemented 
with a urea-based protein supplement at the 
time of feeding . We also gained experience 
with a different line of silage 
storage-plastic, horizontal Silopress silage 
bags. 
Eighty heifers wer~ divided 
into treatment and control pens 
Corn silage was harvested in early October 
1977 and ensiled in 8-mil thick plastic 
"sausage" bags, 8 feet in diameter and 100 
feet long, using the Eberhardt Silopress 
ensiling system. One bag was filled with 
untreated '(control) silage, while the other had 
Pro-Sil applied via a broadcast pipe 
positioned across the intake of the Silopress 
machine at approximately 50 lb per ton of 
silage. The analysis of the Pro-Sil product 
was 85% calcium and 4.0% salt with trace 
minerals. 
The bags were sealed and left unopened 
until the beginning of the feeding trial on June 
30, 1978. 
Eighty crossbred yearling heifers averaging 
700 lb were purchased from a reputation 
backgrounder in central South Dakota. The 
heifers were presented as three-eighths 
Limousin out of the Hereford-Angus dams. 
The cattle were divided into eight pens of 10 
head each on the basis of shrunk body weight 
obtained after an 18-hour stand without feed 
and water. Four pens were assigned to the 
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Pro-Sil treatment, and four to the control 
treatment. All heifers were implanted with 
Ralgro and dewormed at the start of the trial. 
The control corn silage averaged 43.3% 
dry matter and 8.4% crude protein, while the 
Pro-Sil treated silage contained 42.5% dry 
matter and 13.8% crude protein. Since some 
volatile nitrogen compounds may be lost 
through drying procedures prior to 
conventional crude protein analysis, fresh 
samples of silage were also analyzed for 
crude protein. No difference in crude protein 
content was noted between the dry and wet 
analytical methods with the control silage; 
however, the Pro-Sil treated silage was 
considerably darker in color than the control 
silage-a characteristic of the product 
addition. 
For the first 27 days of the trial, all cattle 
received 4 lb per head per day of high quality 
alfalfa hay (18-19%) crude protein, dry basis, 
plus a full feed of the appropriate corn 
silage. Thereafter, the heifers on the control 
silage treatment received a custom mixed 
supplement containing 17% urea, 69.6% 
ground corn, 8.7% dicalcium phosphate, 
0.63% limestone, 2.3% trace mineral salt, 
and a source of vitamin A and Rumensin. The 
Pro-Sil silage fed heifers received a 
supplement consisting only of ground corn, 
vitamin A, and Rumensin. 
The supplements were fed at 10% of the 
ration dry matter. Rumensin was offered at 
the equivalent of 30 grams per ton of air 
dried feed. 
The experiment was terminated after 61 
days on trial when the supply of silages was 
exhausted. 
Table 1 . Feedlot performance of yearling heifers 
fed Pro-Sil treated or control corn silage. 
ITEM CONTROL PRO-SIL 
No. ca t t le 40 40 
D ays on feed 61 61 
Init ia l shr ink wt, lb 653.3 654.8 
Final shrunk wt, lb 764.0 776 .6 
Avg. dai ly gain, lb 1.81 2.00 
Avg. dail y ration Fi rst 27 days, lb: 
corn sil age 32 .7 32.7 
alfa lfa hay 4.0 4.0 
Avg . dai ly ration Last 34 days, lb: 
corn sil age 35 .8 35 .8 
supp lement 1.9 1.9 
Lb feed/ lb gain As-fed: 
co rn si lage 18.96 17.25 
alfa lfa hay 0.98 0 .89 
supplement 0.57 0 .52 
Lb feed dry matter/ lb gain 9.58 8.58 
Treatment heifers put on 
weight more efficiently 
The experimental results are presented in 
Table 1. After 61 days on trial, the Pro-Sil 
heifers had gained 11 lb more per head than 
the control heifers. Average daily gain was 
1.81 lb for the control heifers and 2.00 lb for 
the Pro-Sil silage fed cattle, for a 10.5% 
difference between the silage treatments. 
The average daily feed consumption results 
are separated into two phases in the table. 
For the first 27 days, alfalfa hay was fed at 4 
lb per head per day, while the last 34 days 
only supplement and silage were fed. 
The pounds of feed required per pound of 
gain are also shown in the table. On a dry 
matter basis, the Pro-Sil treated corn silage 
fed cattle were 10.4% more efficient (9.58 vs. 
8.58 lb) than the control animals. 
These results are consistent with previous 
studies at other experiment stations and 
demonstrate effectiveness of this nutritive 
silage additive. · 
The Silopress "sausage" bag was found to 
be a useful, efficient silage making system 
when managed properly. The bags must be 
located on a hard surfaced, well drained site 
in order to assure year-round access with 
mechanized equipment. Silage was stored in 
the horizontal plastic bags for 9 months . ) 
without evidence of deterioration. D 
Gerry Kuhl is Extension livestock nutritionist. C. Wendell Carlson and 
Lawrence Embry are professors of animal science. and Fred Sh ubeck is 
professor of plant science and manager of the experiment farm at Beresford. 
When Gerry Kuhl , Extension live.stock nutritionist, ripped into the f .) 
100-foot-long plastic bags after 9 months of storage, he found the 
silage in good shape. The Pro-Si l treated feed put weight on 
heifers faster and more efficiently than the control silage. 
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Mung beans and a grass hedge so uniform 
in height it might have been clipped grew in 
C. H. Chen's South Dakota gardens last year. 
How those plants got there may pave the way 
.. for some plants you'd find more to your taste. 
For example, have you ever wished for a 
hedge that never needs trimming, or hoped to 
plant a flower that usually doesn't grow in 
South Dakota, or wanted a grttss or grain 
variety better suited to our growing 
conditions? 
Chen, Agricultural Experiment Station 
botanist, says all these are possible through 
plant cloning (producing another plant just 
exactly like one that is already growing). 
Cloning plants is what Chen's work is all 
about. As he explains it, a kind of cloning 
occurs when you take a sprig of coleus or 
African violet leaf, put it in water, wait for 
roots to form, transplant it, and wait for 
another plant to grow. 
But Chen'.s cloning techniques are quite 
different and a lot more complex. The biggest 
difference is that he clones plants that are 
traditionally very difficult or slow to 
reproduce. Some plants he has studied 
include daylilies, wood lilies, iris, Easter 
lilies, celery, wheat, and several forage 
grasses. 
Chen takes the young part of a plant, 
generally from the bud or leaf, places this 
part in a special solution and waits several 
weeks for a white mass, or callus, to form. In 
a successful experiment, shoots protrude 
from the callus and become new plants. This 
is a greatly simplified description of a 
process known to scientists as tissue or callus 
culture. 
Chen and other plant scientists are 
beginning to know a great deal about the 
chemistry of the growing medium or jelly-:like 
substance that tissue cultured plants grow in. 
But a lot of answers are still missing, 
according to Chen. 
"Successful culturing depends on the 
culture and the species involved," Chen says. 
"Once we learn how to culture a plant, then 
usually related plants can be cultured 
successfully, too." 
Without cloning, plant breeders 
have to wait years· for results 
Chen feels tissue culture has a lot of 
potential uses for horticulturists and crop 
breeders. He gives this illustration: 
"My wife and I are really very American, 
but once in a while we get hungry for Chinese 
style food which is made with mung beans. 
Mung beans can be purchased from stores in 
larger cities but they are very expensive. 
'' So one year I planted a handful of mung 
beans in my garden. None flowered. The 
South Dakota season was just too short. 
"The next year I planted another row of 
mung beans. This time I got one plant that 
flowered and produced beans. This year I 
harvested about 10 lb of mung beans from my 
garden." 
What Chen really did was to find one 
desirable plant out of a small bag of original 
seeds, no cloning involved. For some reason, 
this one seed had the genetic ability to grow 
in a shorter season like South Dakota has. 
But it took several years . 
This same kind of selection process occurs 
when a plant breeder chooses a new variety 
of alfalfa or wheat. He plants a number of 
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seeds, then saves only those that have the 
kind of growing traits desired. 
Since tissue culturing is not a common 
plant breeding practice, breeders have had to 
wait entire seasons before they can increase 
the seed supply of the desired plant. Years 
pass before a breeder can have enough seed 
to pass on to farmers. 
Chen's one bean plant happened to produce 
enough beans or seeds for his needs, so he 
did not tis.sue culture it. If he had needed a 
great many mung beans before the next 
growing season, he could have cultured it and 
provided that quantity. 
Chen thinks that tissue culturing eventually 
will offer breeders this kind of speeded up 
process, which could mean a great savings in 
time and money for farmers, nurserymen, and 
others in the plant business. For example, by 
tissue culturing Chen can produce Easter lily 
bulblets in two months, in contrast to the · 
year that a lily usually takes to produce them. 
Cloning can produce showier flo'Yers 
or save a species that might be lost 
Also important a bout the type of culturing 
Chen does is that so far the chromosomal, or 
genetic, makeup of cultured plants appears to 
stay the same through at least several 
generations of plants. 
However, when Chen worked with a 
species of daylily, he made another 
interesting discovery. He applied a chemical 
substance that when used at a specific time 
in the growth of a daylily culture could 
produce plants with flowers twice their usual 
size. This solution, different from fertilizer or 
conventional methods of increasing flower 
size, actually doubled the chromosome or 
genetic makeup of the plant to increase its 
size. Chen suggests that perhaps some day 
this culturing solution could become helpful 
for nurserymen· to provide bigger and more 
showy flowers of certain varieties. 
Chen Ho Chen, Experiment Station botanist, can produce a new 
plant in weeks where it may take a wild plant a year. Wild and 
domestic lilies, iris, wheat, and several forage grasses have 
responded to his techniques. A desirable grass resistant to 
herbicides may come off these shelves. 
• 
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A giant lily, twice normal size, has already been grown by David 
Ho, graduate student, and Chen, by changing the "recipe" for the 
growth medium, although Chen admits many answers are still 
missing in thi~ young science. 
Conservationists spurred Chen's work with 
the wood lily. They feared that the population 
of the wood lily was becoming too sparse, 
possibly because seed rarely sets on this 
plant. It appears to depend mostly on 
r~production from underground bulbs. Before 
Chen and D. J. Holden, another SDSU 
botanist, worked with this species, no reports 
had been made about culturing native lilies. 
But these two scientists did successfully 
reproduce this plant by using small pieces of 
leaf and various young flower parts. 
Celery attracted Chen's attention after a 
farmer asked for help. Conventional cloning is 
not possible with celery, and transplanting 
success is extremely unpredictable. Chen 
found that he could tissue culture celery, 
which again speeded up reproduction of 
certain varieties. 
In addition to saving reproduction time and 
producing uniform plants, tissue culturing 
can be done relatively inexperisively, Chen 
points out. Most of his equipment amounts to 
beakers on plain shelves in areas that can 
usually be heated with a few light bulbs. This 
type of propagation does not require the 
expensive growth chambers needed for other 
ways of propagation. 
Last year Chen planted a big bluestem 
hedge. Perhaps most gardeners wouldn't ask 
a nurseryman for bluestem for hedge 
planting. But Chen's hedge, which grew in an· 
even line across the top with one plant 
looking just like the next, demonstrated to 
him that perhaps some day a never-cut hedge 
with other plants could be developed. 
Currently Chen is considering culturing 
cells of several small grains in hopes of 
finding plants that can tolerate certain 
herbicides. Common herbicides kill weeds 
well, but they also may affect normal growth 
of grains. If the. botanist could find grains 
tolerant to herbicides then perhaps 
eventually he and plant breeders will 
cooperate to produce a quantity. 
Plenty still needs to be uncovered a bout 
tissue culturing in general, says the scientist 
whose reports have been presented at 
various international meetings. He says that 
the selectiveness of tissue culturing 
emphasizes to some people the importance of 
efforts to build seed banks of seeds from all 
over the world. Breeders will always need 
plenty of genetic background material to 
choose from, even though farmers use 
relatively few different varieties of grains. D 
The writer is Jacqueline Ullery. Ag Information Office. 
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An innovative solar heating apparatus is 
located just north of the SDSU campus. 
The multiple purpose unit can be used to 
heat a swine finishing enclosure and to dry 
grain all in the same season because of its 
portability. Researchers may also investigate 
its application to domestic hot water supply 
at some future time. 
Funds from both the Experiment Station 
and the Department of Energy have been 
used in the project which is under the 
direction of Mylo Hellickson, professor of 
agricultural engineering. 
Hellickson and graduate students Al Heber 
of Corsica and Ken Hellevang of Sisseton · 
have designed and built the combination 
thermal storage unit and solar 
collector-which not only is portable, but also 
features a device for multiplying the effect of 
the sun to three or four times its normal 
intensity. · 
"There are a limited number of days of 
sunshine in a season,'' explains Hellickson, 
"and our purpose is to increase the 
opportunity to use them on the farm by 
building a unit which can be moved to do 
more than one job. This unit is designed to 
dry corn in October and later to be moved to 
a livestock enclosure to provide heat for the 
remainder of the heating season." 
lil~,collector 
32 feet long, 
its heat . 
r swine 
Heating requirements of a livestock 
enclosure such as a swine farrowing house 
are extremely high because of ventilation 
needs, so the unit was designed to pre-heat 
the ventilation air itself. Now, rather than 
only taking heat from the building, ventilation 
air also serves as a medium for transferring 
heat into the building. 
First version was too powerful, 
it burned up the experiment 
The solar collector, a double sided affair 
just 2 Vz feet high and some 32 feet in length, 
collects energy in two ways. The side facing 
the sun collects heat in the direct 
mode-common to most solar collectors. But 
the other side, while the same size, collects 
three or four times more energy because of a 
huge, 10 by 40-foot curved mirror located 
nearby to focus reflected sunlight on the 
collector surface. The mirror also is portable. 
A simple tracking mechanism powered by 
an electric motor keeps the mirror at the 
correct angle to the sun for maximum output 
throughout the day, and it's also adjustable 
for seasons of the year. 
Hellickson and his assistants fashioned the 
mirror from sheets of metal which were 
covered with a highly reflective and thin 
aluminum sheeting. 
The result was a heat source so powerful 
that it required some caution to handle. 
Hellickson says that the multiplier factor got 
out of hand on an earlier version-it simply 
burned up the collector. The present model, 
however, is all metal, and Hellickson expects 
no further trouble of that nature. 
"It does illustrate the tremendous amount 
of heat this combination can generate, 
though," he says. 
Another feature of the unit is that it 
combines heat storage and collection into one 
compact unit. A cross-section of the unit 
resembles a triangle measuring about 3 feet 
on each side. The outer surface is low-iron 
glass, selected because it lets in more 
sunlight while reducing heat loss. Below the 
glass is black sheet metal which acts to 
absorb the sun's rays. The bottom of the unit 
is an insulated platform. All the space from 
Myfo Hellickson, professor of agricultural engineering, points 
down the 32-foot-long collector. The flat surface absorbs the sun' s 
rays directly. On the other side of the unit is a similar glass 
surface, for rays bounced off the curved mirror in the 
background . 
the platform surface to the black metal 
absorbers is filled with 4-inch diameter rock. 
Outside air is drawn between the glass and 
the metal, through the entire length of the 
collector, then around the end and into the 
rock storage mass. It finally passes from the 
collector and is blown into a livestock 
enclosure as ventilation air or into a grain 
bin as heat for drying. 
Farms are best places 
to use solar collectors 
Just over $43,000 of Department of Energy 
funding was made available for the project 
on July 1, 1978, Hellickson says. "One reason 
for Department of Energy interest in what 
we're doing is that solar energy is more 
applicable to farm use than home use at the 
present time. Farms have room for large 
collectors. Most farm needs are for low-
temperature collectors, and these are simpler 
and cheaper to build. Farm applications of · 
solar energy can use a constant airflow 
instead of the intermittent airflow required 
for a home installation, and this also requires 
fewer controls, fans, arid other equipment. 
"If we can provide even 10 degrees of heat 
to a swine finishing house, we estimate our 
unit will have decreased the fuel bill for that 
building by 50 % , '' Hellickson explains. '' Such 
enclosures only need about 59 degrees of 
temperature." 
Hellickson says that the unit, completed in 
mid-January, now is being tested. A final 
report on its performance and economic 
feasibility will be completed and released 
before July 1. 
Other SDSU personnel participating in the 
project include Dr. Lalit Verma, assistant 
professor of agricultural engineering, and Dr. 
Rick Wahlstrom, professor of animal science. 
Verma served as project leader while 
Hellickson was on a recent sabbatical -leave, 
and Wahlstrom coordinates the work in 
swine housing. D 
Th·e writer is Lorry Tenn yson. inform ation specialist fo r the Ag Information 
Office. · 
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The Agricultural Experiment Station and the 
CGoperative Extension Service distribute a large variety 
of publications to South Dakota citizens. Your county 
Extension office has free single copies for you. These 
publications list the new subjects December 1978 through 
February 1979. 
FS 489 1979 Vegetable varieties for South Dakota (rev) 
FS 524 Field crop varieties recommended in South 
Dakota for 1979 (rev) 
FS 525A Chemical weed control in small grains and 
forages (rev) 
FS 525B Chemical weed control in soybeans frev) 
FS 525C Chemical weed control in corn (rev) 
FS 525D Chemical weed control in sorghum (rev) 
EC 709 Alternative pasture and forage systems 
EMC 678 1978 herbicide test results and herbicide use 
information 
EMC 797 Home landscaping workbook 
C 227 1978 corn performance trials 
C 228 1978 grain sorghum performance trials 
Out-of-state residents may obtain FS, EC and EMC 
publications for 15 cents each unless otherwise indicated, 
B,C and TB series at 25 cents each unless otherwise 
indicated. Remittance is required in advance of shipment. 
Remittance from foreign countries should be made by 
international money order payable to Ag Publications No. 
6287-9101 , by draft on American or Canadian bank. It is 
necessary to include an additional 25% of the total cost 
of publications ordered to cover foreign postage. Send to 
Extension Bulletin Room, SDSU, Brookings, SD 57007 . 
• 
• 
• 
• 
• 
About our cover: 
Sun and sky, hazy this late winter 
morning, are a big part of McCrory 
Gardens, the SDSU Horticulture-
Forestry Department's display gardens 
east of the SDSU campus in Brookings. 
A story on the teaching, research, and 
Extension contributions of McCrory 
Gardens begins on page 7 . 
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Director's comments ... . ... . ... . . ..... 2 
The daily mail is a mixed bag . Director Moore 
reports that a city boy' s request for " all you 
have on agriculture" was one way to reach 
easterners with the South Dakota story . He 
also answers an attack on the Station's 
involvement 'in chemical agriculture . 
Hail-out1 ... ......... ... 3 
They were wiped out; the calendar read July 5. 
They didn' t expect much from replanting . 
What they got was both forage and grain and a 
wealth of information for farmers in the 
southeastern part of the state . 
McCrory Gardens . . ... . .. . 
New varieties for your own garden, an 
evening's stroll through beauty, a glimpse into 
the future. The Horticulture Department' s 
display gardens east of the SDSU campus have 
all that, plus one of the largest ground juniper 
collections you ' ll probably ever see . 
Ear tags for horn f I ies .. 
It' s hard to say who's more miserable in 
summer-the cattle tormented by horn flies or 
the ranchers who have to work in the blistering 
heat to dip, spray, or dust. A simple answer is 
on the way - ear tags which work all season . 
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9 
Leafcutting bees .. . . .11 
If South Dakota ranks again as an alfalfa seed 
production state, part of the credit will go to 
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Bulk Rt. 
leafcutting bees, who can triple seed yields , 
netting up to $600 an acre extra income. As 
pollinators, they're in a class by themselves. 
Prescribed burning . . ............ . .. . . 14 _ ~ 
Fire is nothing to play with, but set and w) 
directed by an expert, it becomes a valuable 
management tool to increase grass production 
and reduce debris that might contribute to a 
wildfire. Ask for help for your particular 
problem before you strike that match . 
Bagged Pro-Sil . . ....... . . . .......... . 19 
Ammonia-molasses-minerals-well , the heifers 
I iked it . And they were heavier and more 
efficient at the end of the test than those on 
regular silage. Also left at end of test: some 
empty 100-foot-long sausage bags . 
Tissue culture ... . . .. ..... . ........... 21 
Tissue culturing is cloning, where the offspring 
are exact duplicates of a single parent. This 
scientist can grow complete plants in a bottle; 
when the plant is the kind that won' t 
reproduce easily in the wild, he may have 
saved an endangered species . 
A movable collector ..... . 
The news about solar collectors has come so 
fast that we begin to accept it as 
routine - until a new collector catches our 
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imagination again . Here's one-portable, '1)!) 
tracking the sun, and with a curved mirror so 
effective that the first unit burned up. 
